Immune function, mitogenicity, and angiogenic growth factor concentrations in lean and obese rodent sera: implications in obesity-related prostate tumor biology.
Some studies suggest that several tumors have a greater incidence in those patients with a high fat diet, such as colon, breast, and prostate. However, we wanted to determine the effects of obesity alone, independent of diet, on the progression of prostate tumor growth. Using a genetic model of obese and lean Zucker rats, we wanted to demonstrate any sera differences in the concentration of basic fibroblast growth factor (FGF-2) and vascular endothelial cell growth factor (VEGF), two important factors involved in the growth and progression of prostate cancer. We also wanted to investigate if there were any differences in immune function between the two sera, which could also account for uninhibited tumor growth, as well as differences in mitogenic stimulation. Female Zucker rat obese and lean sera were analyzed using ELISA assays for FGF-2, VEGF, and macrophage inflammatory protein-1 alpha (MIP-1a), as a measure of macrophage function. In addition, the sera of lean and obese sera were plated on wells growing LNCaP prostate cancer cells to determine differences in mitogenicity. We found a greater concentration of FGF-2 in the sera from obese Zucker rats compared to lean Zucker rats: 6.32+/-0.56 vs 3.48+/-0.34 pg/ml, respectively, P<0.05). We also demonstrated a greater concentration of VEGF in obese rat sera compared to lean sera: 54.4+/-4.1 vs 38.0+/-2.9 pg/mL, respectively, P<0.05). We detected a trend in mitogenic stimulation among LNCaP cells along the higher concentrations of the dose-response curve (0.72+/-0.06 vs 0.51+/-0.5). However, this was not statistically significant. In addition, we did not find a significant difference in MIP-1a macrophage activity levels between sera. To conclude, we speculate that the greater concentrations of VEGF and FGF-2 in the sera of obese rodents vs lean rodents may account for some of the differences seen in obesity-related tumor growth seen in the human condition. However, the lack of any sera differences of immune function, as measured by macrophage activity, as well as no significant differences on mitogenic proliferation on LNCaP prostate cancer cells, suggests that other mechanisms may exist to explain differences seen in obesity-related prostate tumor biology.